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filed on April 4, 2003. 

BACKGROUND 

[0001] The following disclosure relates to a level detecting device and related 

methods for use with a container or server which holds a quantity of liquid or 
beverage. The level detecting device detects and displays the level of the liquid in the 
containeir. 

[0002] A variety of beverage devices have been developed which include a sight 

gauge to identify the level of beverage in a server or container associated with the 
beverage device. Such a container or server includes a reservoir area which is 
connected to an outlet tube. The outlet tube extends to a controllable faucet. Such 
controllable faucets may either be electronic or mechanical. Positioned along the 
outlet tube is a coupling for mounting a sight gauge or level gauge. 

[0003] Such sight gauges are typically a generally hollow tubular structure having at 

least a portion of the tubular structure being transparent. While the entire tubular 
structure may be transparent, only a portion is required to be transparent or semi- 
transparent so that the level of liquid in the container can be determined by viewing 
the level of liquid in the hollow tube. The level of liquid in the reservoir can be 
"read" or visually identified by the level of liquid in the hollow tube. This is because 
the level in the tube is generally equal to the level in the reservoir as a result of the 
tube communicating with the reservoir by way of the outlet tube. 

[0004] While such configurations are used in the prior art, a potential problem that 

arises is that the liquid in the hollow tube is usually the first quantity of liquid to be 
dispensed through the valve when the valve is opened to dispense beverage from the 
server. This becomes a problem when the beverage is held in the reservoir for a 
period of time during which the quantity of beverage in the sight tube tends to cool. 
The quantity of beverage in the sight tube tends to cool because it is extemal to the 
reservoir. In contrast, the beverage retained in the reservoir tends to maintain a higher 
temperature as the reservoir is typically insulated to prevent heat loss. When 
beverage is dispensed fi-om the server the cooled portion of the beverage in the sight 
tube is dispensed first. Depending on the quantity of beverage in the sight tube, the 
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cooled beverage may result in a lowering of the temperature of the first cup served 
after such cooling. 

[0005] As an additional matter, such sight tubes are prone to breakage as a result of 

the transparent material being somewhat fragile. Even the plastic materials which are 
used for such devices may become damaged over time. 

[0006] As an additional matter, such prior art sight gauges may become visually 

undesirable to the customer. This may result from the accumulation of material and 
sediment in the sight tube. While this is generally not a difficult component to clean, 
the component may not be cleaned from time to time and therefore detrimental to the 
appearance of the beverage server. 

[0007] Additional features will become apparent to those skilled in the art upon 

consideration of the following detailed description of drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] The detailed description particularly refers to the accompanying figures in 

which: 

[0009] FIG. 1 is a perspective view of a beverage server including a server dispensing 

valve assembly and an electronic level gauge of the disclosure; 
[0001 0] FIG. 2 is a perspective view of a server valve assembly in which the electronic 

level gauge of the present disclosure has been removed; 
[0001 1] FIG. 3 is a perspective view of a beverage server in which a hollow tube sight 

gauge is attached to an outlet assembly; 
[00012] FIG. 4 is a partial fragmentary perspective view of a portion of the assembly 

of the electronic level gauge of the present disclosure; 
[00013] FIG. 5 is a partial cross-sectional side elevational view of the electronic level 

gauge as shown in FIG. 4 taken along line 5-5 in FIG. 4; 
[00014] FIG. 6 is an enlarged cross-sectional view of a portion of FIG. 5; 

[00015] FIG. 7 is an enlarged partial cross-sectional view of a portion of FIG. 5; 

[00016] FIG. 8 is a diagrammatic illustration of components comprising the electronic 

circuit of the electronic level gauge of the present disclosure; 
[00017] FIG. 9 is a schematic of the circuit used in the electronic level gauge of the 

present disclosure; 

[0001 8] FIG. 1 0 is a diagrammatic view of a rear portion of the level gauge of the 

present disclosure; and 
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[00019] FIG. 1 1 is a flow diagram of a mode of operation of the disclosed level gauge. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[00020] While the present disclosure may be susceptible to embodiment in different 

forms, there is shown in the drawings, and herein will be described in detail, 
embodiments with the understanding that the present description is to be considered 
an exemplification of the principles of the disclosure and is not intended to limit the 
disclosure to the details of construction and the arrangements of components set forth 
in the following description or illustrated in the drawings. 
[00021] With reference to the figures, FIG. 1 shows an electronic level gauge 20 

attached to an outlet assembly 22 of a beverage server 24, The outlet assembly 22 is 
generally of known construction including an outlet tube communicating with the 
interior reservoir of the server 24 and a controllable valve of a faucet 26 having a 
nozzle 25 and handle 27. The connection of the outlet tube to the server reservoir and 
operation of the faucet is of a generally known construction and will be known to one 
of ordinary skill in the art. The electronic level gauge 20 includes a display 28 to 
provide indicia 30 relating to the level of beverage in the reservoir of the server 24. 
The electronic level gauge 20 provides an accurate representation of the contents of 
the server 24. 

[00022] With reference to FIG. 2, the level gauge 20 has been removed from the outlet 

assembly 22. As shown in FIG. 2, a coupling 34 is provided which communicates 
with the outlet tube extending between the reservoir of the server 24 and the faucet 
26. The coupling 34 allows the level gauge 20 to be attached by means of a 
corresponding mating portion or faucet fitting 36. While the coupling 34 is shown to 
include threads 38 for attaching the mating portion 36, it is envisioned that other 
forms of attaching the level gauge 20 to the outlet assembly 22 can be devised. 

[00023] A benefit of attachment of the level gauge 20 by the coupling 34 and faucet 

fitting 36 is that the level gauge 20 can be interchangeable with a mechanical or liquid 
level sight gauge as known in the prior art. Such a liquid level sight gauge 40 is 
shown in FIG. 3 in which the electronic level gauge 20 has been removed fi-om the 
outlet assembly 22 and replaced with the traditional hollow tube-type sight gauge 40. 
The hollow tube 44 sight gauge 40 includes a shroud 42 and a hollow tube 44. The 
hollow tube mates to the couphng 34 to facilitate flow of beverage from the outlet 
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tube through the coupUng 34 and up into the hollow tube 44. The level of liquid in 
the hollow tube 44 corresponds to the level of liquid in the reservoir. 

[00024] The present disclosure provides a structure which allows for interchangeability 

of the electronic level gauge 20 with a traditional hollow tube sight gauge 40. This 
interchangeability allows the owner of a server 24 having a traditional hollow tube 
sight gauge 40 to replace it with an electronic level gauge 20. Interchangeability is 
possible because the electronic level gauge 20 is designed to attach to the same outlet 
assembly configuration used to attach the sight gauge 40. 

[00025] While a large quantity of beverage does not rise up into the gauge 20, 

compared to the quantity which may rise in a hollow tube sight gauge 40, the gauge 
20 nevertheless senses the pressure of the liquid retained in the server reservoir to 
produce a signal on the display 28 relating to the relative level in the reservoir. In this 
regard, the liquid in the reservoir creates hydrostatic pressure on the outlet line. The 
hydrostatic pressure is proportional to the quantity or volume of liquid retained in the 
reservoir. As such, a pressure sensing device 76 (see FIG. 5, 7) is used to measure 
and translate the pressure into a signal which can be used to create a relationship for 
presentation on the display 28 to identify the level of liquid in the reservoir. 

[00026] With reference to FIG. 4, a front portion 48 of the housing 50 of the sight level 

gauge 20 has been removed to reveal components comprising the level gauge 20. As 
shown in FIG. 4, housing 50 also has a rear portion 52. As also shown in FIG. 4, the 
mating portion or faucet fitting 36 is shown attached to the level gauge 20. A fitting 
54 extends upwardly fi-om the coupling 39. A tube 56 attaches to the fitting 54 
extends upwardly to a check valve housing 58. The check valve housing 58 allows air 
pressure to pass therethrough but is generally resistant to the upward passage of a 
liquid. In this regard, the length 60 of tube 56 between the coupling 39 and the gauge 
20 is minimized relative to the prior art hollow tube-type design sight gauge 40. 

[00027] The check valve housing 58 has a first coupling 62 for mating with the tube 56 

and a second coupling 64 for mating with a secondary tube 66. The secondary tube 
66 extends upwardly to a pressure sensor assembly 70 which has a sensor coupling 
72. The sensor coupling 72 mates with the secondary tube 66. The pressure sensor 
assembly 70 includes a pressure sensor 76 (see FIG. 5). 

[00028] With reference to FIGS. 4 and 5, liquid enters the level gauge 20 through the 

mating portion 36, fitting 54 and into the tube 56. Liquid is limited to this space as it 
generally is not permitted to flow past the check valve housing 58. However, the 
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internal operation of the check valve housing 58 (as described in further detail below) 
allows the pressure imposed by the beverage in the tube 56 to be sensed by the 
pressure sensor 76 of the sensor assembly 70. The pressure sensor 76 is attached to 
the circuit board 78 carried on the housing 50. As will be described in greater detail 
with reference to subsequent figures, the pressure signal sensed at the pressure sensor 
76 is used to provide a signal to the display 28 to create appropriate indicia of the 
level of the beverage in the server. 
[00029] As shown in the enlarged views of FIGS. 6 and 7, the tubes are generally 

formed of an appropriate material for use with food substances such as Norprene® 
produced by Norton Performance Plastics, Akron, Ohio. Altematively, the tubes can 
be formed of Silcon® or other appropriate plastics materials. The check valve 
housing 58 includes a check valve assembly 82. The check valve assembly may be 
one of many different forms but is shown as a Duravent® manufactured by W.L. 
Gore & Associates. The check valve assembly 82 includes a membrane 84, for 
example, non-woven polyester membrane, retained in a generally tubular body 86. 
The membrane 84, limits or controls communication between the tubes on either side. 
For example, the membrane 84 allows air to pass through but is generally 
impermeable to water. One skilled in the art will recognize other membrane with 
different permeability characteristics can be used. An O-ring seal 88 is provided in the 
housing 58 to provide a liquid seal between the check valve assembly 82 and housing 
58. 

[00030] With further reference to FIG. 7, pressure sensor 76 is retained in a housing 

portion 88 of the sensor assembly 70. Gasket or seal 90 is provided between the 
housing 88 and the sensor 76. A port 92 of the sensor 76 positions a sensing element 
within the sensor 76 in communication with the sensor coupling 72 thereby exposing 
the sensor 76 to the pressure within the secondary tube 66. The pressure sensor 76 is 
of a type such as Motorola High Volume Sensor for Low Pressure AppHcations, 
device no. MPXC201 IDTl . 

[00031] With further reference to FIGS. 7 and 10, the level gauge 20 includes a pair of 

control devices including a timer device 94 and an equipment selector 96. The 
controls as shown in FIG. 10 are connected to the circuit board 78 and can be used to 
control the system as will be described in greater detail as follows. The timer 94 can 
be used to select a period of time to "time out" the level gauge 20. As will also be 
described in greater detail hereinafter, the timer or "freshness timer" can be 
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programmed to be reset when there is a removal of liquid or pressure from the system 
and upon replacement of liquid or pressure to the system. In other words, once the 
timer is set for a period of time, for example thirty minutes, the system can terminate 
the operation of the display 28 by removing the indicia or providing a display that is 
empty, as well as any other appropriate display, to indicate that beverage should not 
be dispensed from the server. Also, this time out could be used to indicate a signal to 
the user to empty the server and add fresh coffee. It is envisioned that one of skill in 
the art will be able to use the timer 94 in conjunction with the system as described 
throughout this disclosure to develop other ways of utilizing the timer in relation to 
the other components in the system described herein. One skilled in the art will 
recognize the timer 94 can be implemented in a number of ways. For instance, the 
timer could be a mechanical timer with electrical contacts that can be interfaced with 
the microcontroller thereby signaling when time expires. Such a timer would include 
means for adjustment, such as a dial or other selector which could be twisted and set 
to a predetermined time by the user. The timer could also be an electronic timer with 
appropriate contacts to interface with the microcontroller. Under such a construction, 
means to adjust a predetermined time could again include a dial or knob for 
adjustment by the user to a predetermined time, or a touch pad could be employed 
where the user would press keys in order to adjust the time, the time selected being 
displayed on an electronic display such as an LCD, or LED display. Yet another 
embodiment, the timer could be incorporated into the microprocessor with an 
interface or means to adjust the predetermined time, such as the dial and touch pad 
previously described. 

[00032] The equipment selector 96 is provided so as to allow a single level gauge 20 to 

be used with a variety of different pieces of equipment or sizes or dimensions of the 
reservoir. While three different pieces of equipment are shown associated with the 
equipment selector 96 in FIG. 10, it is envisioned that other forms of selector could be 
used to select additional equipment. The level gauge 20 uses the selection at the 
equipment selector 96 to calibrate the gauge 20 to the unique height and volume 
relationship of the selected type of server. Once the selection is made the signal 
received from the sensor 76 properly corresponds to the piece of equipment selected 
at the selector 96. The gauge 20 can be originally calibrated for one type of server or 
multiple servers as shown. 
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[00033] For example, a pressure reading relating to the level of liquid in a large 

capacity server does not directly correlate to the same pressure reading in a small 
capacity server. For this reason, the selector 96 and the programming associated 
therewith, allows the gauge 20 to be used with a variety of different pieces of 
equipment. This solves the problem of having one electronic gauge 20 designed for 
each piece of equipment. This solution greatly expands the applicability of the level 
gauge 20 to a variety of products. Moreover, it is foreseeable that a single level gauge 
20 can be designed for a variety of equipment produced by a variety of manufacturers. 
In this regard, if one manufacturer wishes to use the level gauge, the system can be 
calibrated to that manufacturer's equipment and a selector choice can be added to the 
selector 96, One skilled in the art will recognize that the equipment selector or 
calibration means, can be implemented in a number of ways. In one embodiment, the 
microprocessor 102, includes appropriate programming to scale or calibrate either the 
signal received from the pressure sensor 76, or scale the signal sent to the display 28. 
In other embodiments, additional components are included external to the 
microprocessor, to scale the signal from the sensor, or to scale the signal going to the 
display. 

[00034] With reference to FIGS. 8 and 9, the system 100 carried on the level gauge 20 

includes a microprocessor 102. The microprocessor 102 is coupled to the display 28. 
The sensor 76 is coupled to the microprocessor 102 as well as an op amp filter 104. 
An oscillator 1 06 is provided to turn off the system in the event of an empty server. 
By shutting off an empty server power is conserved. Power is provided by a battery 
108 which provides power through a voltage regulator 1 10 to the microprocessor 102. 
Power for the display 28 is provided only through the microprocessor 102 so as to 
extend the battery life of the system 100. 

[00035] With reference to FIG. 11, a flow diagram is provided to indicate some of the 

features of the disclosed level gauge 20. The flow diagram as disclosed in FIG. 1 1 
will provide teachings to one of skill in the art to further elaborate on the control and 
operation of the level gauge 20. With reference to FIG. 1 1, the flow or software built 
into the system 100 is designed to provide information on the display 28 about the 
level of beverage in the server, freshness of the beverage and is designed to maintain 
and maximize battery life. The flow chart indicates that the microprocessor 102 (see 
FIG. 8) initializes timers and ports. The microprocessor then proceeds to power the 
pressure sensor 76 and op amp 104 to take analog digital conversion (ADC) readings. 
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The system 100 takes several readings (for example 5) to reduce error caused by 
slightly varying signal. Based on these readings, the microprocessor will update the 
display 28 accordingly. 
[00036] If beverage or "coffee" is being dispensed from a server or "flowing", the 

sensor 76 pressure falls to 0. When this pressure change occurs, the microcontroller 
1 02 then starts a timer to reduce or decrement the level on the display based on a 
predetermined flow rate stored at the microcontroller. This process eliminates a 
sudden drop in level on the display. This sudden drop is one of the problems with the 
prior art which is resolved by this process and apparatus. The predetermined flow 
rate can be calculated based on the physical parameters of the outlet assembly 22 
including the faucet 26. While there may be some variation in flow based on 
hydrostatic pressure within the server depending on whether the server is full or 
nearly empty, a numerical assumption can be made to provide a predetermined flow 
rate. 

[00037] When flow stops, and dispensing has ceased, the microcontroller 102 takes an 

actual pressure reading from the sensor 76 and adjusts the level at the display 28 to 
provide an accurate display of the contents of the server. 

[00038] With further reference to the flow chart of FIG. 11, hot beverage freshness is 

determined. If the level of beverage has increased over a specified reference level, 
such change would indicate that the container has been refilled and the freshness 
timer should be reset. If the microcontroller determines that the level has not 
increased for a certain amount of time then the display 28 will provide a response 
signal to indicate that the freshness timer has expired. This signal can be made to be 
presented as extremely obvious to any party viewing the display or may be manifested 
in a more subtle form so that consumers dispensing from the server will not know the 
meaning of the signal. Generally, a freshness timer is set based on some range 
freshness time. As such, it may be desirable to not provide a blatant signal of the 
expiration of the freshness timer so as not to alarm consumers. The freshness timer 
can be set to expire well before the true freshness life of the beverage. This will allow 
for some margin of delay to allow the operator to replenish the supply. For example, 
after the freshness time has expired the display can be programmed to flash, or 
provide text messages indicating that the timer has expired. The means to adjust the 
freshness timer can be an input pad connected to the microcontroller 102, a rotary 
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switch 94, or any other electrical device that allows for the selection of multiple 
values. 

[00039] If the beverage has not been refilled or refreshed over a specified duration of 

time, the display will cease its signal and turn on an alarm in the form of a visual or 
auditory alarm. This will alert the operator in the event the operator failed to notice 
the initial alert. The specified duration of time may be different than the amount of 
time related to the triggering of the response signal. 

[00040] As an additional step, the controller 102 will power down the pressure sensor 

76 and op amp 104 and go into a "sleep mode" for 5 seconds. The controller 102 will 
then reactivate the system 100 after a 5 second delay. The process shown in FIG. 1 1 
and described above will then be reinitiated. The system provides a loop of 
continually checking the status of the coffee to inform the user while maintaining 
adequate battery life. 

[00041] The electronic level gauge 20 provides a useful interface that lets the user of 

the server 24 know how much beverage such as coffee remains in the server. The 
gauge 20 is also programmed and operates to indicate the freshness of the coffee and 
the level of battery power. The pressure sensor 76 is powered directly from the 
controller 102 and converts pressure sensed at the port into an electrical signal. The 
signal is then processed through a signal conditioning circuit including the op amp 
1 04 to amplify and filter the signal for use by the microcontroller 102. The controller 
102 converts the signal 108 from analog to digital. Based on the voltage level sensed 
by the controller, the controller will drive the appropriate portions of the display 28 to 
indicate the level of beverage in the server. The battery power level is also monitored 
by the controller to inform the user when batteries are low and need to be replaced. 
Another feature that is incorporated on the display is a freshness indicator. Based on 
pressure changes over time, the microcontroller 102 will determine if the beverage is 
fresh. 

[00042] While a preferred embodiment of the disclosure is shown and described, it is 

envisioned that those skilled in the art may devise various modifications and 
equivalents without departing from the spirit and scope of the disclosure. 
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